TECHNICAL INFORMATION RELIABLE SUSMINIATUKE 
DOUBLE TRIODE 


TYPE 
CK6112WA 


The 6112WA is а heater - cathode type high-mu double triode of subminiature construction, capable 
of operation in the UHF region. This type is characterized by long life and stable performance. It 


.400' тах. 
.366'' тіп. 


Z y. 


is designed for service where severe conditions of high temperature and mechanical shock or 


vibration are encountered. The flexible terminal leads may be soldered or welded directly to the 
terminals of circuit components without the use of sockets. Standard 8-Pin subminiature sockets 


may be used by cutting the leads to a suitable length. 
210" dia. 


MECHANICAL DATA 


ENVELOPE: T-—3 Glass 


BASE: Subminiature Button 8- Pin ( 0.017” tinned flexible leads 
Length: 1.5" min,) 


TERMINAL CONNECTIONS: 


Lead 1 Plate, Unit #2 Lead 5 Cathode, Unit #1 
Lead 2 Grid, Unit #2 Lead 6 Heater 
Lead 3 Heater Lead 7 Grid, Unit #1 
Lead 4 Cathode, Unit #2 Lead 8 Plate, Unit #1 

MECHANICAL RATINGS : 
Maximum Impact Acceleration (Shock Test -Note 3) 450 G 
Maximum Uniform Acceleration (Centrifuge Тез! -Note 4) 1000 G 
Maximum Vibrational Acceleration (96 Hour Fatigue Test-Note 5) 2.5 G 
Maximum Bulb Temperature 220 °C 


MOUNTING POSITION: Any 
ELECTRICAL DATA 


CAUTION - -..- To Electronic Equipment Design Engineers: Special attention should be given to 
the temperature at which the tubes are to be operated. Reliability will be seriously impaired if max- 
imum bulb temperature is exceeded. The life expectancy may be reduced if conditions other than 
those specified for life test are imposed on the tube and will be reduced appreciably if design BOTTOM VIEW 
maximum ratings are exceeded. Both reliability and performance will be jeopardized if filament vol- 
tage ratings are exceeded. Life and reliability of performance are closely related to the degree 


that regulation of the heater voltage is maintained at its center rated value. 


RATINGS AND MIL-E-1 DESIGN k'a NORMAL DESIGN MIL-E-] 
NORMAL OPERATION SYMBOL MINIMUM CONDITIONS OPERATION MAXIMUM UNITS 
(Note 7) (Note 6) 
Heater Voltage (Note 8) Ef: 6.0 6.3 6.3 6.6 V 
Plate Voltage Eb: ---- 100 100 250 Vde 
Peak Plate Voltage ep: ---- .-.-. ---- 360 v 
Grid #1 Voltoge Ecl: —55 0 0 ---- Мас 
Plate Dissipation (рег plate ) Рр/р: -.-- ---- 0.08 0.3 w 
Grid #1 Circuit Resistance Rg/g: ---- ---- 1.0 1.1 Meg. 
Heater - Cathode Voltage Ehk: —200 ---- 100 +200 Мас 
Plate Current (рег plote ) Ъ/р: ---- ---- 0.8 3.3 mAdc 
Grid Current Іс/с: -.-. ---- ---- -..- mAdc 
Cathode Resistance (рег unit) Rk: .--. 1500 1500 ---- ohms 
Transconductance (рег plate ) 5т/р: ---- ---- 1800 ---- umhos 
Amplification Factor Ми/р: ---- ---- 70 cree ---- 
Tentative Data 
rinted in 
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TYPE CK6112WA 


RELIABLE SUBMINIATURE DOUBLE TRIODE 


ELECTRICAL DATA ( Cont'd) 


CHARACTERISTICS AND QUALITY CONTROL TESTS (Note 1) 


(In the following tests, each unit is tested separately) 


TEST CONDITIONS AQL MIL-E-1 мм. LAL BOGIE UAL. MAX ALD MIL-E-1 

% SYMBOL UNITS 

MEASUREMENTS ACCEPTANCE TESTS-Part 1 Combined AQL= 1.0% Exeluding Mechanical and Inoperatives 

Heater Current: 0.4 If: 285 ---- ее зы” 2316 И тА 

Heater - Cathode Ehk=+100 Vde 0.4 thk: Steen Shes „эзе 

Leakage : ЕҺк---100 Мас + thk : 5--- ---- ---- ---- 3.5 ---- иАдс 

---- 3.5 ---- ША4с 
Grid Current: Eb=150 Vdc; Ес=0; 0.4 Ic (1): защо аза ale асыуы | “аа и А4с 
Rk=820 ohms; Rg=1.0 Мед. 

Plate Current (1): 0.4 16 (1): 0.50 ---- 0.8 ---- 140 ---- mAdc 

Plate Current (2): Ecl=—2.8 Мас 0.4 lb (2): wees ---- ---- ---- 50 ---- uAdc 

Transconductance (1): 0.4 $т (1): 1500 1650 1800 1950 2100 350 umhos 

Continuity and Shorts (Note 12) 0.4 ден Seton “ааа Sees Dase Coes 2226 Sais 

(Inoperatives ): 

Mechanical : Envelope (8-1) (Note 10) ---- ---- ---- ---. ...-4 --.. oeoo КЕРЕ .... 

MEASUREMENTS ACCEPTANCE TESTS PART 2 

Insulation of Ef=6.3V; Eg-all=—100 Vdc; 2.5 Rg-all: 250 ---- ---. .... cece ---- Meg. 

Electrodes: Ep-all=~—300 Vdc; ° Вр-ай: 250 ---- -.. -..... ... Медь 

Tronsconductance (2): ЕҒ-5.7У; (Note 9) 2.5 Лет (2): ева, жата аа --.. 15 аи % 

Grid Emission: Eb=250 Мас; Rg=1.0Meg; 6.5 Ic (2): Жаса saver wes --.. -0.5 ла uAdc 


Rk=2700 ohms; ЕҒ-7,5У; 
Preheat at Ec=0; Test at 
Ec=~9.0 Мас 


AF Noise: Esig=45mVac; Rg=0.5 2.5 EB: ewes эше Sarde ¿sas 17 іше VU 
Мед,; Вр= 0.2 Мед,; Rk= 
750 ohms; Ck = 1000: 


Units connected in parallel 


Amplification Factor: 6.5 Mu: 60 ---- 70 --.. 80 дан ше» 
А. C. Amplification : Esig=0.2 Vac; Ebb=100 6.5 Ep: 80 ---- 55655 едра 152 Vac 
Мас; Ecc=0; Rk=0; Rgl= 
10 Megs; 
Heater - Cathode Ef=—6.7 V; Pin 6 negative; 6.5 Ihk (2): ---- ---- -aas e... 1.0 --.--  uAdc 
Leakage (2): Ehk= 100 Ydc; Cathode 
negative + - 16 ѕес,; (Note 13) 
Capacitance: Cgp: 08 ---- 1.00 ---- 1.20 ---- ши 
Capacitance: Сіп; 1.30 ---- 1.70 ---. 2.10 ---- ши 
Capacitance: (Note 2) 6.5 Cout: 0.16 ---- 0.23 ---- 0.30 Saisie uuf 
Unit #1 
Capacitance: Cout 021 ---- 0.28 ---. 0.35 --ы-- ші 
Unit #2 
Capacitance: Cgg: ---- ---- +=. ----0.014 ---- ші 
Capacitance: Cpp: basar Gat wees -... 0.80 ---- ши 
Low Pressure Pressure= 21% 3mmHG; 6.5 
Breakdown: Voltage=300 Vac 
Vibration (2): F=40 cps; G=15; Rp= 2.5 Ep: Sae cases 22%ә.. masa 120 wes mVac 
10,000 ohms 
Vibration (3): F=70-2000; t=3 minutes; 6.5 ep: .... ccoo ==. ---- 75 ace mv 
G=15; Rp=10,000 ohms; peak to 
Positions X and X2 only. peak 
Operation Time: (Note 11) 4.0 t: -..“- г... 2044 ---- 20 Srs sec, 
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TYPE CK6112WA 


RELIABLE SUBMINIATURE DOUBLE TRIODE 


ELECTRICAL DATA (Cont'd) 


CHARACTERISTICS AND QUALITY CONTROL TESTS (Note 1) (cont'd) 


TEST CONDITIONS AQL MIL-E-1 ММ МАХ MIL-E-1 Allowable Defects 
% SYMBOL UNITS per characteristic 
lst Combined 
Sample Samples 
DEGRADATION RATE ACCEPTANCE TESTS 
Subminiature 2.5 Tess 4.0 ---- arcs АНА weer 
Lead Fatigue: 
Shock (1): Ehk=+100Vdc; Каз 20 көше .... -... 2... а» в 
0.1 Мед.; Hammer Angle 
= 300; (Note 3) 
Fatigue (1): 96 hours; G=2.5; 6.5 ae s suey: Rese, mews хана 2222 
Fixed frequency; F = 
25 min; 60 max,; (Note 
5) 
Shock (2): Ehk=+100 Vdc; Rg= 20 woes шаба; pasei, Wiss Pree РСА 
0.1 Mega; Hammer Angle 
= 1200+ Rubber Pad; 
t=10 milliseconds; G= 
75; (Note 15) 
Fatigue (2): 6 hours; G=10; F= 6.5 ---- ----  --.- 2... ---- .--. 
130- 2000 - 130 cps; 
(Note 14) 
Post Shock and Fatigue 
(1) and (2) Test End Points: 
Vibrotion (2): F=40cps; G=15; Вр=---- Ep: ---- 80 mVac ---- ---- 
10,000 ohms 
Heater - Cathode Ehk=+100 Мас ---- thk (1): ---. 7 ЦА .--- .--- 
Leakage: Ehk=—100 Vdc ---- Uhk (1): ---- 7 ША eens зе 
Change іп Transconductonce ЕҒ-6,3У ---- Абт(1): ---- 15 % ---. ---. 
(1) of individual tubes: 
Grid Current (1): эзе 1с (1): ---- -1.0 ША 2-28 Zes 
Glass Strain (Thermal Shock ): 6.5 ---- cent sese -... ---. --.. 
ACCEPTANCE LIFE TESTS 
Heater Cycling: ЕҒ-7.0У; Eb=Ec= 10 ---- 2000 ---- cycles --.- ---- 
OV; Ehk=140 Vac; 
1 min. оп, 4 тїп, off 
Heater Cycling Life Test 
End Points: 
Heater- Cathode Ehk=+100 Мас ---- lhk (1): ---- 10 ША«4с ---- sees 
Leakage: Ehk=~—100 Мас --.- ҺК(1):  ---- 10 Ade ---- ..--. 
2 & 20 Hour Stobility TA=Room; Ehk=+200 ---- cece Sass. Seeks. oad ааа эзше 
Life Test: Мас; Rg/g=1.0Meg.; 
Eb=150 Vdc; Rk/k= 
820 ohms 
2 & 20 Hour Stability 
Life Test End Points: 
Change іп Transconductance (Typical Sample Size=1.0 ЛұЅт (1): ---- 0 % ---- ---- 
(1) of individual tubes : 50 tubes ) 
100 Hour Survivol Rote TA=Room; ЕҺК=+200 
Life Test; Мас; Rg/g=1.0Meg,; Eb 
=150 Vdc; Rk/k=820 ohms 
100 Hour Survival Rate (Typical Sample Size=--- ---- ---- ---- 24... ---- ---- 
Life Test End Points: 200 tubes ) 
Continuity and Shorts 
(Inoperatives ): 0.65 ---- sete  ---- --.- ssis тез 
Transconductance (1): 1.0 Ѕт (1): 1200 ---- џитһоѕ ---- =... 
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TYPE CK6112WA 


ELECTRICAL DATA (Cont'd) 


CHARACTERISTICS AND QUALITY CONTROL TESTS (Note 1) (Сопғ4) 


TEST CONDITIONS AQL MIL-E-1 MIN MAX MIL-E-17 Allowable Defects 
% SYMBOL UNITS per characteristic 
ACCEPTANCE LIFE TESTS (cont'd) gs Combined 
omple Samples 
200 Hour Intermittent Life TA=Room; Eb=250 Vdc; 
Test (1): Ehk=+200 Уас; Rg/g= 
1.0Meg,; Rk/k=2700 ohms 
200 Hour Intermittent Life (Typical Sample Size= 
Test (1) End Points: 20 tubes 15! sample; 
40 tubes 2nd sample) 

Іпорегануес: -.-- -... ПЕТРГЕ 1 3 

Grid Current (1): .--. lc]: ---- -0.9 ПА 1 3 

Heater Current: ---- Н: 276 328 mA 1 3 

Change іп Transconductance sae A,Sm (1): ---- 25 % 1 3 

of individual tubes : 

Transconductance (2): ---. Ag Sm (2): ---- 20 % 1 3 

Heater - Catho” Ehk=+ 100 Удс ---- thk (1): ---- 10 ША 1 3 

Leakage (1): Ehk=-100 Мас ---- lhk (1): ---- 10 цАдс 

Insulation of 

Electrodes; 

g-all: ---- Rg-all: 100 ---- Meg. 1 3 
p-all: ---- Rp-all: 100 ---- Meg, 

Total Defectives: ---- wees ee sooo 3 6 
Hour Intermittent High T Bulb=220°C; Ehk= --.. аа beaa weet. ires кты 255%, 
Temperature Life Test (2): =200 Vdc; Rg/g= 

1.0 Мео.; Eb=150 Мас; 

Rk/k=820 ohms 
500 Hour Intermittent High (Typical Sample Size= ---- --.- see! “ele: | coins жата aes 
Temperature Life Test (2) 20 tubes 1 st sample, 40 
End Points: tubes 2nd sample) 

Inoperatives : 4444 ---. ТТТ ДЕР 1 3 

Grid Current (1): ---- {с (1): -.-ӛ-ӛ -0,7  иАдс 1 3 

Heoter Current: ---- lf: 276 328 mA 1 3 

Transco ductonce (1) ---- А+5т(1):  ---- 20 % 1 3 

change of individuol tubes 

from initial: 

Transconductance (2): (Note 9) ---- Аррбт (2): ---- 15 % 1 3 

Heoter - Cathode Ehk=+100 Vdc -.-- Ihk (1): ---- 10 uAdc 1 3 

Leakage (1): ---- ihk (1): ---- 10 uAdc 

Insulation of Electrodes ; 

g-all: ---- Rg-all: 50 ---- Мед. 1 3 
p-all: .--. Rp-all: 50 ---- Мес. 

Transconductance (1) ---- Ауд. Ле (1):- -- 15 % 1 3 

Average Change: 

Total Defectives : e... ---- e.s. 2.2... -... 3 6 
1000 Hour High Temperature {Typical Sample бігес ---- ---- Әжем. нашия “eee гез засы 
Life Test (2) End Points: 20 tubes 1 st sample; 

40 tubes 2nd sample ) 

Inoperatives : ---. ---- cere sece ---- 1 3 

Grid Current (1): ---- Ісі: ---- -1.0 ША4с 1 3 

Heater Current : ---- "I: 276 328 mA 1 3 

Transconductance (1) ---- Ат (1): ---- 25 % 1 3 


change of individuol 
tubes from initial: 
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TYPE CK6112WA 


RELIABLE SUBMINIATURE DOUBLE TRIODE 


ELECTRICAL DATA (Contd) 


CHARACTERISTICS AND QUALITY CONTROL TESTS (Note 1) (Cont'd) 


TEST CONDITIONS AQL MIL-E-1 MIN МАХ МИ -Е-Т Allowable Defects 
% SYMBOL UNITS per characteristic 

15 Combined 

Somple Samples 


ACCEPTANCE LIFE TESTS (cont'd) 


Transconductance (2): (Note 9) ---- Арт (2): ---- 22 % 1 3 
Heater - Cathode Ehk (1)=+ 100 Мас ---- ПЕД: ---- 10 ША4 1 3 
Leokage (1): Ehk (1) = —100 Vdc ----  dhk(}): 10 ША4с 
Insulation of Electrodes : 
gl-all; ---- R*s-all; 25 ---- Мед. 2 5 
p-all: ---- Rp-<-all! 25 ---- Meg 
Totol Defectives : тыл. Seats Reed Аы» Limes, 4 8 
NOTES 
Note 1: Characteristics, Quality Control Test Precedures, and Inspection Levels are made according to the appropriate paragraph of 


MIL-E-1, “Inspection Instructions for Electron Tubes’’, and MIL -STD - 105A. 
Note 2: Without Shield. 
Note 3: Test conditions and acceptance criteria per Shock Test procedures of MIL-E-1 basic specifications. 
Note 4: Centrifuge Test with forces applied in any direction. 
Note 5: Test conditions and acceptance criteria per Fatigue Test procedures of MIL-E-1 basic specifications. 
Note 6: These normal values represent conditions at which control of reliability may be expected. 
Note 7: These normal test conditions are used for all characteristic tests unless otherwise stated under the individual test item. 


Note 8: For most applications the performance will not be adversely affected by + 5% heater voltage variation, but when the application 
can provide a closer contro! of heater voltage, an improvement in reliability will be realized. 


Note 9: Change of transconductance for individual tubes from that value measured at Ef=6.3V to that value measured at Ef=5.7 У. 


Note 10: In addition to meeting the tightened electrical, physical and mechanical tests described іп this data sheet, these Raytheon 
Reliable tubes are now guaranteed to be free Кот“ Potential '’ defects identifiable by microscopic inspection as described by 
Appendix B of MIL-E-1 basic specifications. 


Note 11: Operation time is the time in seconds required for the plate current to attain o value within + 10 % of the three (3) minute plate 


current (1) value measured at plate current (1) test conditions. No preheating before this test is allowed, a cold tube must be used. 


Note 12: During both continuity and short testing, the tube under test shall be tapped at least three times in each of two planes 90° apart 
with a tapper which shall be adjusted to give an impulse of approximately one half sine wave of 300 + 50 micro seconds duration 
and having a minimum average amplitude of 80 G’s peak acceleration as measured with a Gulton А- 305 accelerometer and 
КА - 1 kit. The shorts detecting equipment shall be a device capable of detecting as shorts, the following interelement resistances 


of the given time duration. 


Duration Sensitivity 
Permanent short 600,000 ohms 
500 micro seconds 500,000 ohms 
100 micro seconds 100,000 ohms 
60 micro seconds 1,000 ohms 


Tubes which give an indication of one or more of the following shall be rejected as inoperable: 


a. either a permanent or tap short at any time during the tapping procedure 
b, any open circuit 


с. air leaks 
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TYPE CK6112WA 


RELIABLE SUBMINIATURE DOUBLE TRIODE 


ELECTRICAL DATA (Cont'd) 


NOTES (Cont'd) 


мое 13: 


Note 14: 


Note 15; 


Heater - Cathode Leakage (2) shall be performed as follows: 


аг preheat tubes for 10 seconds with Ef= 10.5 V 
b, test immediately by the application of the specified test conditions for this test 


с. after 16 seconds read Heater - Cathode Leakage of each section. 


The tubes shall be rigidly mounted on a table vibrating with simple harmonic motion. The tubes shall be vibrated for a total 
of 6 hours, 2 hours in each of three positions, X}, X2 and Yl. Only rated heated voltage shall be applied. Tubes which show 


one or more of the following defects shall be considered failures. 


ae tubes which show permanent or tap shorts or open circuits following fatigue test, when tested as specified in 4.7.2. and 
4.7.3 
b, tubes which do not comply with post fatigue limits, this is a destructive test 


The provisions of paragraph 4,9,20,5 of Spec` cation МИ -Е- 1 shall apply, except for test conditions listed for shock test (2). 


AVERAGE CHARACTERISTICS 
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Conditions: 


Ef= 6.3 volts 


Plate Current - Milliamperes 
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TYPE CK6112WA 


RELIABLE SUBMINIATURE DOUBLE TRIODE 


AVERAGE CHARACTERISTICS 


Conditions: 


Ef= 6.3 volts 
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TYPE CK6112WA 


RELIABLE SUBMINIATURE DOUBLE TRIODE 


AVERAGE PLATE CHARACTERISTICS 
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